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NATIONAL FOREWORD 

This Indian Standard which is identical with lEC/PAS 62213(2001) 'Specification and characterization methods for 
nonwoven para-aramid reinforcement' issued by the International Electrotechnical Commission (lEC) was 
adopted by the Bureau of Indian Standards on the recommendation of the Printed Circuits Sectional Committee 
and approval of the Electronics and Telecommunication Division Council. 

The text of the lEC/PAS document has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following- 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 

'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to use 
a point (.) as the decimal marker. 

The technical committee responsible for the preparation of this standard has reviewed the provisions of the 
following International Standards and has decided that they are acceptable for use in conjunction with this 
standard: 



IPC-T-50 

lPC-PC-90 

IPC-QL-653 

ANSI/NCSL Z540-1-1994 

T 410 om-83 

T 411 om-89 

T 437 om-96 

T 456 om-87 

T 1007 om-92 

T 1009 oiti-92 

ISO 10012-1 

JIS P 8113-1998 
JIS P 8118-1985 
JIS P 8124-1976 
JIS P 8110 
JIS P 8145 



Terms and definitions for interconnecting and packaging electronic circuits 

General requirements for implementation of statistical process control 

Qualification of facilities that inspect/test printed boards, components and materials 

General requirements for calibration laboratories and measuring test equipment 

Grammage of paper and paperboard (weight per unit area) 

Thickness (caliper) of paper, paperboard, and combined board 

Dirt in paper and paperboard 

Wet tensile breaking strength of paper and paperboard 

Sample location 

Tensile strength and elongation at break 

Quality assurance requirements for measurement equipment — 

Part 1 : Meteorological confirmation system for measuring equipment 

Paper and board — Determination of tensile properties 

Test method for thickness and bulk density of paper and paperboard 

Determination of basis weight of paper (Reaffirmed: 1995) 

Conditioning of paper for test 

Testing method for dirt in paper and paperboard 



Indian Standard 
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SPECIFICATION AND CHARACTERIZATION 
METHODS FOR NONWOVEN PARA-ARAMID 

REINFORCEMENT 



1 SCOPE 

This specification covers the requirements for nonwoven 
para-aramid reinforcement used in the manufacture of base 
materials primarily for rigid or multilayer printed boards in 
electrical and electronic applications. 

1 .1 Purpose This specification determines the nomencla- 
ture, definitions, general conmients, and physical require- 
ments for reinforcement made from nonwoven para-aramid 
fibers. 

1.2 Classification This specification provides physical 
characteristics of the reinforcement required to meet the 
design and performance requirements of the printed wiring 
boards (PWBs). 

At the end of this document are specification sheets, which 
provide minimum performance levels for physical charac- 
teristics of the reinforcements. These are useful for identi- 
fying degrees of precision needed to meet design/ 
performance requirements of the PWB of current 
commercially available nonwoven para-aramid reinforce- 
ments. 

In the event of conflict between design requirements and 
levels as defined in this specification, design requirements 
take precedence. 

2 APPLICABLE DOCUMENTS 

2.1 IPC! 

iPC-T*50 Terms and Definitions for Interconnecting and 
Packaging Electronic Circuits 

IPC-PC-90 General Requirements for Implementation of 
Statistical Process Control 

iPC-QL-653 Quahfication of Facilities that Inspect/Test 
Printed Boards, Components, and Materials 

2.2 National Conference of Standards Laboratories 
(NCSL)2 

ANSt/NCSL Z540-1-1994 General Requirements for Cah- 
bration Laboratories and Measuring Test Equipment 



2.3 TAPPI (Technical Association Pulp & Paper Indus- 
try)' 

T 410 om-63 Granmiage of Paper and Paperboard (Weight 
Per Unit Area) 

T 411 om-89 Thickness (Caliper) of Paper, Paperboard, 
and Combined Board 

T 437 om-96 Dirt in Paper and Paperboard 

T 456 om-87 Wet Tensile Breaking Strength of Paper and 
Paperboard 

T 1007 om-92 Sample Location 

T 1009 om-92 Tensile Strength and Elongation at Break 

2.4 International Standards^ 

ISO 10012-1 Quality Assurance Requirements for Mea- 
surement Equipment, Part 1 - Meteorological Confirmation 
System for Measuring Equipment 

2.5 Japanese Industrial Standards (JIS) 

JIS P8113-1998 Paper and Board - Determination of Ten- 
sile Properties 

JIS P8118-1985 Test Method for Thickness and Bulk Den- 
sity of Paper and Paperboard 

JIS P81 24-1 976 Determination of Basis Weight of Paper 
(Reaffirmed: 1995) 

JIS P8110 Conditioning of Paper for Test 

JIS P8145 Testing Method for Dirt in Paper and Paper- 
board 

3 REQUIREMENTS 

3.1 Terms and Definitions Terms and definitions shall 
be in accordance with IPC-T-50; TAPPI, and JIS docu- 
ments. 

3.1.1 Para-Aramid Fiber A continuous filament yam 
precision cut to a specified length, which is used for printed 
wiring board apphcations. Para-aramid is the generic name 



1. IPC, 2215 Sanders Rd, Northbrook, IL, 60062. 847-509-9700, www.ipc.org 

2. NCSL, 1800 30th Street, Suite 305B, Boulder, CO 80301, 303-440-3333, www.ncsl-h9.org 

3. TAPPI, PO. Box 105113. Atlanta, GA 30348-5113. 770-209-7303, www.tappi.org 

4. ANSI, 11 W. 42nd St., New York, NY 10039, 212-642-4980, www.ansi.org 
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used to describe fibers made from wholly aromatic polya- 
mides or amide polymers in which at least 70% of the 
amide linkages are attached directly to two benzene rings 
at the para position in the polymer chain. 

3.1.2 Binder A thermoset, thermoplastic, and/or 
co-polymer resin or a meta-aramid particle or fiber and/or 
para-aramid particle or fiber used to hold the para-aramid 
fibers together. 

3.1.3 Bagginess Material that is distorted, stretched, or 
deformed in the middle or along the edges. 

3.1.4 Caliper Variation Variation in sheet thickness in 
the width and length, exceeding the product's specification. 

3.1.5 Conducting Particles Small foreign particles 
capable of conducting current. 

3.1.6 Edge Tear/Damaged Roll Edge Tears and/or dam- 
age to the edge of the reinforcement. 

3.1.7 Dents Indentations in the surface of the reinforce- 
ment or in the edge of the roll. 

3.1.8 Foreign Material Particles of foreign origin or 
other visible contaminates. 

3.1.9 Wrinkles/Folds A permanent fold or ridge in the 
reinforcement, generally in the machine direction, occur- 
ring during processing or rewinding. 

3.1.10 Holes/Thin Spots An area in the reinforcement 
where few or no fibers are present. 

3.1.11 Poor Formation Very uneven distribution of 
fibers in the reinforcement, resulting in a rough surface or 
appearance. 

3.1.12 Bundles Undispersed fiber bundles or clumps. 

3.1.13 Soft Roll/Telescoping Roll that has been loosely 
wound, resulting in an uneven side-to-side hardness and/or 
evenness. 

3.1.14 Weight Variation Basis weight variation in the 
width and length exceeding the product's specification. 

3.1.15 Ciease A ridge in the reinforcement that is not a 
penuancni fold. 

3.1.17 Tears A rip in the sheet. 

3.1 .1 8 Splice A location where two ends of the sheet are 
joined to form a continuous roll. 



3.1.19 High Spots An area of the reinforcement that is 
thicker than the surrounding areas. 

3.2 Physical Requirements 

3.2.1 Product Typical physical requirements of non- 
woven para-aramid reinforcements are provided at the end 
of this document in the form of specification sheets. The 
specification sheets may not cover all of the commercially 
available nonwoven para-aramid used in base material 
manufacturing. This specification is not designed to pre- 
clude their use in these applications, provided the require- 
ments of Section 3 are met. New specification sheets diall 
be added as materials and data are made available. 

3.2.2 Filament Diameter Para-aramid fiber length and 
diameter are specified in the specification sheets of this 
docimient If this information is proprietary for a particular 
product, fiber length and diameter are identified as agreed 
between user and supplier (AABUS). 

3.3 Visual Requirements 

3.3.1 Visual/Appearance Procedures Reinforcements 
shall be inspected across the full width of the sheet The 
reinforcement shall be of uniform appearance and forma- 
tion. The lighting, source should be mounted behind the 
viewing surface of the reinforcement so as to illuminate the 
reinforcement from the back with perpendicular light 

3.3.2 Visual/Appearance Defects Count all defects 
except where two or more defects represent a single local 
condition (all within one linear meter). In this case, count 
only the more serious defect as one defect A continuous 
defect is coimted as one defect for each linear meter or 
fraction thereof in which it appears. Qassify the defects as 
listed in Table 3-1. Table 3-2 lists the test methods and 
procedures used to determine values found in the appli- 
cable specification sheets. 

Table 3-1 Defect 



Defect 


Maior 


Minor 


Bagginess 




• ' 


Weight Variation 






Caliper Variation 






Conducting Particies 






Edge Tears 






Dents 




• 


Foreign Material 






WrinWes/Folds 






Holes 






Poor Formation 






Bundles 




• 


Soft Roll/Telescoping 




• 
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Table 3-2 TAPPI and JIS T«sl Msthods and Procaduras 



Tsst Mothod 




Sample Location 


T 1007 or applicable procedure 


Test Conditions 


JIS P8110 or applicable procedure 


Thiclcness 


T411orJISP8118-ig85 


Basis Weight 


T410orJISP8124-ig76 


Tensile Strength 


T1009orJISP8113-1998 


Solvent Tensile^ 


T 456 or applicable procedure 


Contamination 


T437orJISP8145 


Wet-Out® 


See footnote 



3.3.3 Contamination Requirements Contaminants shall 
be inspected in accordance with 4.3.3 and dudl not exceed 
more than three paiticles/m^. 

3.4 Dimensional Requirements 

3.4.1 Roll Length The roll length shaU be measured by 
the clock method or equivalent. The roll will be measured 
from beginning to, end, and the length sliall be reported to 
the nearest meter. 

In the clock method, the measuring device consists of a 
wheel or pair of wheels mounted on a free-running axle, 
connected ta a counting mechanism graduated to read in 
meters. The surfaces of the wheels are to be covered with 
a Mction material to prevent slippage. The circumference 
of the wheel is to be known and synchronized with a 
mechanism to read in meters. The measuring device is to 
be mounted in such a way that movement of the reinforce- 
ment through the machine will turn the wheels. 

3.4.2 Roll Width Place the roll of reinforcement in the 
horizontal position. Measure the width to within 3.2 nun 
perpendicular to the edges using steel tape. 



3.5 Electrical Recfuirements 

conductive contaminants. 



The sheet shall be free of 



3.6 Chemical Requirements^ There are no chemical 
requirements specified in this document. 

4 QUALITY ASSURANCE 

4.1 Responsihllity for Inspection Unless otherwise 
specified in the purchase order, the supplier is responsible 
for the performance of all inspection requirements as speci- 
fied herein. The suppli^ is responsible for*documenting 
supplier's test methods and sample conditions if they differ 
firom standard TAPPI and JIS test methods. Except as oth- 



erwise specified in the purchase order, the supplier may use 
their own or any other facility suitable for the performance 
of the inspection requirements herein, unless disapproved 
by the procuring authority. The procuring authority 
reserves the right to perform any of the inspections set 
forth in the specification, where such inspections are 
deemed necessary, to assure supplies and service are per- 
formed to the prescribed requirements. 

4.1.1 Test Equipment and Inspection Facilities Test 
and measuring equipment and inspection facilities of suffi- 
cient accuracy, quality, and quantity to permit performance 
of the required inspection shaU be established and main- 
tained by the supplier. The supplier shall perform the 
establishment and maintenance of a calibration system to 
control the accuracy of the measuring and test equipment. 
The establishment and maintenance of a calibration system 
to control the accuracy of the measuring and test equip- 
ment shall be in accordance with ISO 10012-1, ANSI/ 
NCSL Z540- 1-1994, or another calibration system agreed 
upon between the user and supplier. 

4.1.2 Standard Laboratory Conditions Unless otherwise 
specified herein, all inspections shall be performed in 
accordance with the test conditions specified in the general 
requirements of IPC-QL-653 and the applicable TAPPI or 
JIS procedures (see Table 3-2). The supplier is responsible 
for documenting supplier's sample conditions if they differ 
from standard TAPPI and JIS test methods. If a referee 
method is required, it shall be agreed upon between user 
and supplier. 

4-2 Preparation of Samples Unless otherwise Specified 
herein, samples shall be prepared in accordance with stan- 
dard TAPPI oi JIS procedures (see Table 3-2). The supplier 
is responsible for documenting supplier's sample prepara- 
tion procedures if th^y differ from standard TAPPI and JIS 
test methods. If a referee method is required, it shall be as 
agreed upon between user and suppfier. 

4.3 Inspection Procedure All rolls shaU be inspected 
per 4.3.1. Visual defects are classified in Table 3-1. 

4.3.1 Classification of Major and Minor Visual Defects 

4.3.1.1 Major Defect A major defect is a defect that is 
likely to result in failure or materially reduce the usability 
of the unit of product for its intended purpose (see Table 
3-1). 



5. Substitute solvent for water saturation. The type of solvent sfrauld be agreed upon between user and supplier. 

6. It te recommended tfie user request samples of the nonwoven reinforcement from the supplier to evaluate wet-out characteristics and ensure compatibility 
with current processes and resin systems. 

7. Exposure to dwnethyl formamide (DMF) and N-melhy(-2-pyrrolidone (NMP) solvents are not recommended for nonwoven para-aramid reinforcements that 
contain a meta-aramid binder. Monwoven para-aramid reinforcement is compatible with other industry standard solvents and chemicals. 
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4.3.1.2 Minor Defect A minor defect is a defect that is 
not likely to materially reduce the usability of the unit of 
product for its intended purpose (see Table 3-1). 

4.3.2 Sampling Plans Sampling plans sufficient to 
ensure an acceptable quahty shall be used (see Table 4-1), 



Table 4-1 


General Inspection 


Number of 
Rolls Shipped 


Minimum Number of 
Rolls Inspected 


2-8 


2 


9-15 


4 


16-25 


6 


26-50 


16 


51-91 


23 


91-150 


38 



4.3.3 Contamination Inspection A representative 
sample shall be inspected from each production roll for 
foreign contamination using TAPPI T437, JIS P8145, or 
some other suitable test method agreed upon between user 
and supplier. The suppher is responsible for documenting 
the supplier's test methods and sample conditions if they 
differ from standard TAPPI and JIS test methods. 

4.4 Acceptability Quality Level (AQL) No one meter will 
be penaUzed with more than one major defect. A continu- 
ous defect shall be counted as one defect for each meter or 
fraction thereof in which it occurs. Latent defects or defects 
that appear during and after treating can occur to make the 
product unacceptable for its intended use. The acceptable 
level of these defects and the resolution of any rejects aris- 
ing must be negotiated between user and suppher. 

4.5 Statistical Process Control (SPC) SPC utihzes sys- 
tematic statistical techniques to analyze a process or its 
outputs. The purpose of these analyses is to take appropri- 
ate actions to achieve and maintain a state of statistical 
control and to assess and improve process capability. The 
primary goal of SPC is to continually reduce variation in 
processes, products, or services in order to provide product 
meeting or exceeding real or important customer require- 
ments. 

Implementation of SPC shall be in accordance with IPC- 
PC-90. 

Depending on the progress made in implementing SPC on 
a particular product, an individual supplier may demon- 
strate compliance to specification with any of the follow- 
ing: 

• Quahty Conformance Evaluations 

• End-Product Control 

• In-Process Product Control 

• Process Parameter Control 



An individual suppher may choose to use a combination of 
the four assurance techniques Hsted to prove compliance. 
For example, a product with 15 characteristics may meet 
specifications by quahty conformance evaluations on two 
characteristics, in-process evaluations on five characteris- 
tics, and process parameter control for five characteristics. 
The remaining three characteristics meet specifications by 
a combination of in-process control and quality conform- 
ance evaluations. Evidence of comphance to the specifica- 
tion at the level of SPC implementation clainfed may be 
audited by the customer or appointed third party. 

Requirements are dynamic in nature and are based on what 
is accepted in the worldwide market. Requirements may be 
stated as a reduction of variation around a target value, as 
opposed to just meeting the specification, drawing, etc. 

5 PREPARATION FOR DELIVERY 

5.1 Roll Size The outside diameter, width, and core size 
shall conform to the customer's specification. 

5.1.1 Roll Length Roll length shall be detennined in 
accordance with 3.4.1 and shall be as specified on the pur- 
chase order (min-max roll length). Roll diameter may be 
substituted for roll length as ^ means of specifying roll 
size. 

5.1.2 Roll Width Roll width shall be determined in 
accordance with 3.4.2 and shall be as specified oh the pur- 
chase order. The width of the reinforcement shall be within 
-0 -1-6.4 mm of the value specified or as agreed upon 
between the user and suppher. 

5.2 Splices There shall be a maximum of one sphce per 
500 meters, unless otherwise agreed to or specified per 
purchase order, with the sphce not being within 75 m of the 
beginning oi end of the roll. All spHces may be flagged 
upon agreement between suppher and user and shall be 
compatible with resin solvents. Sphces shall not lose 
strength and shall withstand treater stresses and tempera- 
tures. When two pieces of reinforcement are spliced 
together, the allowable weight difference per square meter 
of the two pieces shall not be greater than the weight tol- 
erances tested in the appropriate specification sheet. 

5.3 Preservation and Packaging Preservation and pack- 
aging shall be in such a manner as to ensure dehvery in a 
condition that will pass the requirements of this specifica- 
tion. 

5.4 Packing Packing shall be as specified. 

5.5 Labeling In addition to any special labehng required 
by the contract or order, each roll shall be labeled clearly 
to assure product identity. The label shall be located on the 
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box, roll, and core to assure product identity. The label 
should include a lot number to maintain traceability. 

6 NOTES 

6.1 Ordering Data The purchase order should specify the 
following: 

(a) Product grade code designation (from specification 
sheet) 

(b) Basis weight required 

(c) Roll size: outside diameter, width, and length 

(d) Core inside diameter size (i.e., 76.2 nmi or 152.4 mm 
LD.) 

(e) Customer purchase order number 

(f) Special labeling instructions 

(g) Special packing instructions 



(h) Ship-to address 

(i) Purchaser's part number, if required 
(j) Quantity: total weight and/or length 
(k) Any deviations from this specification 

6.2 New Reinforcements A new or altered nonwoven 
para-aramid reinforcement shaU be considered for addition 
to IPC-4411 when the appropriate designations are listed in 
specification sheets and submitted to the IPC office. The 
IPC office and Nonwoven Aramid Reinforcement Task 
Group chairman shall make the determination to approve 
the request and ballet the task group. If approved, the new 
reinforcement shaD be in the next printing of IPC-4411, 
and a written notification shall be made to the Nonwoven 
Aramid Reinforcement Task Group members of record of 
the addition. 
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Specification Sheets for Nonwoven Par&*Aramid I 



Specification Sheet # 

01 



02 



03 



04 



05 



Description 

Nonwoven Aramid 
E-210 

Para-Aramid 
Meta-Arartiid 

Nonwoven Aramid 
E-220 

Para-Aramid 
Meta-Aramid 

Nonwoven Aramid 
E-230 

Para-Aramid 
Meta-Aramid 

Nonwoven Aramid 
2.0N710 
Para-Aramid 
Meta-Aramid 

Nonwoven Aramid 
3.0N710 
Para-Aramid 
Meta-Aramid 



Specification Sheet # 

06 



07 



08 



09 



10 



Description 

Nonwoven Aramid 
4,0N710 
Para-Aramid 
Meta-Aramid 

Nonwoven Aramid 
N718 

Para-Aramid 
Meta-Aramid 

Nonwoven Aramid 

APX-72 

Para-Aramid 

Meta-Aramid Chopped Strand 

and Thermoset Resin 

Nonwoven Aramid 

APX-50 

Para-Aramid 

Meta-Aramid Chopped Strand 

and Themioset Resin 

Nonwoven Aramid 
AP-72 
Para-Aramid 
Thermoset Resin 
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NONWOVEN ARAMD REMFORCEMENT REQUIREMENTS 



Specification Sheet 

Specification Sheet # : IPO4411/01 
Reinforcement Type : 'Nonwoven Aramid 
Reinforcement Designation : E-210 
Fiber Identification : Para-Aramid 
Binder Identification : Mela-Aramid 
Fiber Identification : AABUS 


Requirement 


Specification 


Units 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


31 
28 

34 


g/m^ 


T 410 or 
JISP81 24-1 976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


43 
37 
50 


^im 


T411 or 
JIS P81 18-1 985 


3.3.2 


3. Tensile minimum 
MD 
CD 


0.3 
0.3 


kg/cm 


T 1009 or 
JIS P81 13-1 998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 



NONWOVEN ARAMID REINFORCEMENT REQUIREMENTS 



Specification Sheet 

Specification Sheet # 
Reinforcement Type 
Reinforcement Designation 
Fiber Identification 
Binder Identification 
Fiber Identification 


IPC^11/02 

Nonwoven Aramid 

E-220 

Para-Aramid 

Meta-Aramid 

AABUS 


Requirement 


Specification 


Units 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


54 
50 
59 


g/m^ 


T 410 or 
JIS P81 24-1 976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


73 
62 
83 


\m\ 


T411 or 
JIS P81 18-1 985 


3.3.2 


3. Tensile minimum 
MD 
CD 


0.82 
0.82 


kg/cm 


T 1009 or 
JIS P81 13-1 998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 
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NONWOVEN ARAMID REINFORCEMENT REGNJIREMENT5 



Specification Sheet 

Specification Sheet # 
Reinforcement Type 
Reinforcement Designation 
Fiber Identification 
Binder Identification 
Fiber Identification 


IPC-4411/03 

Nonwoven Aramld 

E-230 

Para-Aramid 

Meta-Aramld 

AABUS 


Requirement 


Specification 


Units 


TestlMethod 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


68 
63 

73 


g/m^ 


T 410 or 
JIS P8124^1976 


3.3J2 


2. Thickness 
nominal 
minimum 
maximum 


90 

80 

100 


Mm 


T411 or 
JIS P8118-1985 


3.3.2 


3. Tensile 
minimum 
MD 
CD 


1.3 
1.3 


kg/cm 


T 1009 or 
JIS P8113-1998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 



NONWOVEN ARAMID REINFORCEMENT REQUIREMENTS 



Specification Sheet 

Specification Sheet # 
Reinforcement Type 
Reinforcement Designation : 
Fiber Identification 
Binder Identification 
Fiber Identification 


IPC-4411/04 

Nonwoven Aramld 

2.0N710 

Para-Aramid 

Meta-Aramid 

AABUS 


Requirement 


Specification 


Unite 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


31 
28 
34 


g/m^ 


T 410 or 
JISP8124-1976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


51 
44 
58 


Mm 


T 411 or 
JIS P8118-1985 


3.3.2 


3. Tensile 
minimum 
MD 
GD 


0.76 
0.76 


kg/cm 


T 1009 or 
JIS P8113-1998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users* needs as technotogy requirements change over time. 
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NONWQVEN ARAMID REINFORCEMENT REQUIREMENTS 



Specification Sheet 

Specification Sheet # : IPC-4411/05 
Reinforcement Type : Nonwoven Aramid 
Reinforcement Designation : 3.0N710 
Fiber Identification : Para-Aramid 
Binder Identifidation : Meta-Aramid 
Fiber Identification : AABUS 


Requirement 


Specmcetion 


Units 


Test Method 


Ret. Para, 


1. Basis Weight 
nominal 
minimum 
maximum 


50 
45 
54 


g/m^ 


T 410 or 
JISP81 24-1 976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


74 
62 
85 


\xm 


T411 or 
JISP81 18-1 985 


3.3.2 


3. Tensile 
minimum 
MD 
CD 


1.4 
1.4 


kg/cm 


T 1009 or 
JISP81 13-1 998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 



NONWOVEN ARAIUIID REINFORCEIMENT REQUIREIVIENTS 



Specification Sheet 

Specification Sheet # 
Reinforcement Type 
Reinforcement Designation 
Fiber Identification 
Binder Identification 
Fiber Identification 


: IPC-4411/06 

• Nonwoven Aramid 

4.0N71.0 

Para-Aramid 

Meta-Aramid 

AABUS 


Requirement 


Specification 


Units 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


68 
63 
73 


g/m2 


T 410 or 
JIS P8124-1976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


102 

87 

116 


^im 


T411 or 
JIS P8118-1985 


3.3.2 


3. Tensile 

minimum 

MD 

CD 


2.0 
2.0 


kg/cm 


T 1009 or 
JIS P81 13-1 998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3,3.2 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 



IS 15213 : 2002 
lEC/PAS 62213(2001) 



NONWOVEN ARAMID RBNFORCEMENT REQUtREMBOS 



Specification Sheet 

Specification Sheet # : IPC-4411/07 
Reinforcement Type : Nonwoven Aramid 
Reinforcement Designation : N718 
Fiber Identification : Para-Aramid 
Binder Identification : Meta-Aramid 
Fiber Identification : AABUS 


Requirement 


Specification 


Units 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


72.0 
70.0 
74.0 


g/m^ 


T 410 or 
JiSP8124-1976 


3.3J2 


2. Thickness 
nominal 
minimum 
maximum 


115 
108 
123 


|im 


T 411 or 
JIS P8118-1985 


3.3.2 


3. Tensile 
minimum 
MD 
CD 


2.0 
2.0 


kg/cm 


T 1009 or 
JIS P8113-1998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS - As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 



NONWOVEN ARAMID REINFORCEMENT REQUIREMENTS 



Specification Sheet 

Specification Sheet # 
Reinforcement Type 
Reinforcement Designation 
Fiber Identification 
Binder Identification 
Fiber Identification 


IPC-4411/08 

Nonwoven Aramid 

APX-72 

Para-Aramid 

Meta-AramkI Chopped Strand and Thermoset Resin 

AABUS 


Requirement 


Specification 


Units 


Test Method 


Ref. Para. 


1 . Basis Weight 
nominal 
minimum 
maximum 


72.0 
69.5 
74.5 


g/m^ 


T 410 or 
JIS P8124-1976 


3.3^ 


2. Thickness 
nominal 
minimum 
maximum 


117 
102 
132 


Iim 


T411 or 
JIS P81ia-1985 


3.3^ 


3. Tensile 
minimum 
MD 
CD 


2.0 
2.0 


kg/cm 


T 1009 or 
JIS P8113-1998 


3.3^ 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg^cm 


T456 


3.3^ 



AABUS = As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements ctiange over time. 
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IS 15213 : 2002 
lEC/PAS 62213(2001) 



NONWOVEN ARAMD REttlFORCEMENT RECMNREMENTS 











1 


Specification Sheet # 
Reinforcement Type 
Reinforcement Designation 
Rt)er Identification 
Binder Identification 
Fiber Identification 


: IPC-4411/09 

Nonwoveti Aramid 
: APX-50 
: Para-Aiamid 

: Meta-Aramid Chopped Strand and Theimoset Resin 
: AABUS 


ri«(|UifBiiiern 


^tnaiJfi<_ntiQn 


Units 


Test Method 


Ref. Para. 


1. Basis Weigtn 
rK>minal 
minimum 
maximum 


50.0 
48.0 
52.0 


g/m^ 


T 410 or 
JISP8124-1976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


83.3 
72.5 
94.2 


Jim 


T411 or 
JISP81 18-1 985 


3,3.2 


3, Tensile 
minimum 
MD 
CD 


1.4 
1.4 


kg/cm 


T 1009 or 
JISP81 13-1 998 


3.3.2 


4. Solvent Tensile 
minirmjm 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS = As Agreed Between User and Supplier 

Specifk:ations may l>e updated to suit users' needs as technotogy requirements change over time. 



NONWOVEN ARAMID REINFORCEMENT REQUIREMENTS 



^secification Sheet 

Specification Sheet # : IPC-4411/10 
Reinforcement Type : Nonwoven Aramid 
Reinforcement Designation : AP-72 
Fiber Identification : Para-Aramid 
Binder Identification : Thennoset Resin 
Fiber Identification : AABUS 




Specification 


Units 


Test Method 


Ref. Para. 


1. Basis Weight 
nominal 
minimum 
maximum 


72.0 
69.5 
74.5 


g/m^ 


T 410 or 
JIS P81 24-1 976 


3.3.2 


2. Thickness 
nominal 
minimum 
maximum 


117 
102 
132 


ym 


T411 or 
JIS P81 18-1 985 


3.3.2 


3. Tensile 
minimum 
MD 
CD 


2.0 
2.0 


kg/cm 


T 1009 or 
JIS P81 13-1 998 


3.3.2 


4. Solvent Tensile 
minimum 
MD 


AABUS 


kg/cm 


T456 


3.3.2 



AABUS - As Agreed Between User and Supplier 

Specifications may be updated to suit users' needs as technology requirements change over time. 
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BIS has the copyright of all its publications. No part of these publications may be reprodued in any form 
without the prior permission in v^riting from BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright may be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that no 
changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users of 
Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. LTD 17 (1948). 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters : 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110 602 Telegrams : Manaksanstha 

Telephones : 323 pi 31, 323 33 75, 323 94 02 (Common to all offices) 

Regional Offices : Telephone 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg J 323 76 17 

NEW DELHI I iO 002 | 323 38 41 

Eastern : 1/14 C.I.T. Scheme VI M, V. I. P. Road, Kankurgachi f 337 84 99, 337 85 61 

KOLKATA 700 054 | 337 86 26, 337 91 20 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 f 60 38 43 

60 20 25 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600 113 f 254 12 16, 254 14 42 

254 25 19,254 13 15 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) f 832 92 95, 832 78 58 

MUMBAI 400 093 | 832 78 91, 832 78 92 

Branches : AHMEDABAD. BANGALORE. BHOPAL, BHUBANESHWAR. COIMBATORE. FARIDABAD. 
GHAZIABAD. GUWAHATL HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
NALAGARH. PATNA. PUNE. RAJKOT. THIRD V AN ANTHAPURAM. VISAKHAPATNAM. 



Printed by Dee Kay Printers. 



